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The “Sociotype” Approach to Social Structures and 
Individual Communication: An Informational 
Exploration of Human Sociality 
R. del Moral*, J. Navarro and P. C. Marijuán†
Bioinformation and Systems Biology Group  
Aragon Health Sciences Institute (IACS) 
Aragon Health Research Institute (IIS Aragon) 
CIBA Building, Avda. San Juan Bosco 13, 50009, Zaragoza, Spain 
*rdelmoral.iacs@aragon.es
†pcmarijuan.iacs@aragon.es
The present work discusses the pertinence of a “sociotype” construct, 
both theoretically and empirically oriented, based on the conceptual 
chain genotype-phenotype-sociotype. It suggests the existence of an 
evolutionary preference in humans for some determined averages of 
social structure and communicative relationships. Although human 
individuals become highly adaptive and resilient concerning the 
implementation of their sociality, a core pattern, or “sociotype” might 
be delineated for their social structures and relationships. 
Anthropologically, this construct dovetails with recent developments in 
origins of language, social networks, and the “Social Brain 
Hypothesis.” From several points of view, properly framing the 
sociotype construct and submitting it to empirical testing could be a 
timely enterprise. In our times, dramatic changes are occurring in the 
social relationships of entire communities. Economic globalization, 
new communication technologies, and the demographic transition 
towards elderly populations are configuring a new panorama of social 
intercourse, paradoxically characterized by an increasing level of 
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isolation. Such perceived isolation and feelings of loneliness become an 
unrewarding condition for individuals, an unwanted state, and also a 
risk factor for mental health. An empirical search throughout the 
sociotype lens could provide useful orientations for these problems — a 
pilot study on the social relationships of young people is herein 
included. 
Keywords: Sociotype; social brain hypothesis; bonding relationships; loneliness; 
mental health. 
1. Introduction
Sociality is an essential trait of the human species ⎯ as Aristotle 
wrote in The Politics “man is by nature a political animal” [Fowler 
and Schreiber, 2008]. Indeed the crucial novelties of our 
evolutionary and historical past revolve around essential aspects of 
sociality ⎯ e.g. origins of language, emotional communication, 
group behavior, morals and ethics, religious and legal codes, 
political institutions, knowledge systems, and so on [Diamond, 
1998]. So fluid and culturally diverse are the emerging structures 
of human sociality that, apparently, they defy any precise 
classification or quantitative specification. Traditionally, a number 
of schools of thought have followed culturally-oriented approaches 
to this ‘open ended’ phenomenon of human sociality [Derridá, 
1976; Lévi-Strauss, 1981], while some others have emphasized 
views closer to biological determinism [Lorenz, 1965; Wilson, 
1977]. It is the old conflict between the biological and the political 
disciplinary points of view, the “nature” versus “nurture” 
unfortunate dichotomy. Rather unluckily, scientific discussions 
have also been compounded by the many fields of study            
involved ⎯ anthropological, communicational, neurobiological, 
ethological, psychological, social, political, philosophical, 
economical network science, etc. So, instances of convergence 
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have been scarce. More recently, however, some anthropological 
and social science approaches have achieved an interesting degree 
of convergence about fundamentals of human sociality [Chapais 
2008, 2011; Sennet, 2012]. Hypothesis such as the “social brain” 
have also contributed to advance a new bond-centered approach on 
the evolutionary emergence of human sociality.  
      The presence of a series of significant regularities in the size 
and structures of social groups, notwithstanding their remarkable 
variability, suggests the plausibility of a “deep structure” of social 
bonding for the human species [Chapais, 2011; Hill et al., 2011]. 
There seems to be an average of social networking, with very 
ample upper and lower limits, concerning the number and types of 
bonding relationships that an individual is able to maintain 
meaningfully [Dunbar, 2004; Dunbar and Shultz, 2007; Fowler 
and Schreiber, 2008; Hill et al., 2011]. The finding of networking 
regularities such as the famous “Dunbar’s number” (150-200 
individual acquaintances) would make a lot of evolutionary and 
anthropological sense. 
1.1. The social brain hypothesis 
The social brain hypothesis has posited that, in primate societies, 
selection has favored larger brains and more complex cognitive 
capabilities as a mean to cope with the challenges of social life 
[Silk, 2007]. In primate societies, a tight correlation has been 
observed between the size of social groups and the neocortex 
relative proportion (roughly, “brain size”) (see Figure 1). Actually, 
the idea of relating brain size with the demands of communication 
in social life was already hinted by C. Darwin in “The Descent of 
Man” [1871]. More than a century later, J. Allman and others 
reconsidered the idea and framed it as a social hypothesis [Allman, 
1999]. Also known as the Machiavellian intelligence hypothesis, it 
was more rigorously formulated by R. Dunbar [1996, 2004] and 
extended into other mental and biomedical fields [Baron-Cohen           
et al., 1999; Badcok and Crespi 2008]. Although the hypothesis 
has been criticized from several grounds [Balter, 2012], and it is 
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unclear whether it can be extended to the generality of mammalian 
societies, it has gained momentum regarding the evolutionary 
explanation of the ‘natural’ groups and structures formed in human 
societies. In the present work, the social brain views have been 
taken as one of the main references to structurally develop the 
sociotype hypothesis. 
Figure 1. Representation of the mean social-group size in 
monkeys and apes (ordinates) versus the relative neocortex volume 
(abscises); in human species both data are disproportionably high. 
In the figure, diamonds represent monkeys, squares represent apes, 
and the triangle represents humans. Modified from [Marijuán and 
Navarro, 2010]. 
1.2. Further relational and mental health aspects 
Nevertheless, the main argument of this chapter will depart from 
the social brain hypothesis in two important respects. First, the 
emphasis will be put, not just in the size structures of social 
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the formation and maintenance of the individual’s bonding 
networks ⎯ so, the relational, linguistic activities. In itself, every 
interpersonal bond is but a “shared memory”, consisting in 
specialized neural engrams that encode a variable number of ad 
hoc behavioral episodes between the individuals, positively or 
negatively finalized [Collins and Marijuán, 1997]. Thus, being far 
more than collections of mere recognition events, bonds are 
ensconced upon synaptic memories that occupy an important quota 
of cortical space, presumably with each bond’s occupancy 
depending on its specific contents and ‘strength’. That these bond 
engrams rely on vast cortical spaces would be in accordance with 
the relevant multi-area activations produced by social interactions 
and social evaluations, as observed in different neuroimaging 
studies [Greene, 2001; Iacoboni 2004; Cacciopo and Patrick, 
2008]. Subsequently, the overall cortical conformation and 
capacity of our species, vastly enlarged regarding other 
Anthropoidea, would greatly influence the really high number of 
bonds that, comparatively, human individuals can meaningfully 
sustain. However, like many other brain/mind phenomena, exactly 
how bonds are made, maintained, differentiated, eroded, finalized, 
restored, etc. is not sufficiently understood yet — although in all 
probability it is a species-specific phenomenon.  
      In many respects, language appears as the essential tool for 
bond-making in human societies, although not the only one 
[Dunbar, 1996; Benzon, 2001; Tomasello, 2008; Desalles, 2007; 
Marijuán and Navarro, 2010]. The way emotions impinge in social 
communication and upon language itself represents another 
distinctive factor of utmost importance [Scherer, 2003; Fiske, 
2011]. Also, distinguishing several classes of bonds (related to 
their strength and to their positive or negative valence) would be 
important in order to assess their respective relevance within the 
relational sociotype of the individual. It can be said that bonds 
claim for their actualization, and linguistic practices claim for their 
regular realization. Thereafter, the daily conversation/ 
communication budget of each individual has to be apportioned 
among the different bonding classes of his/her sociotype so that the 
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talking exercise becomes sufficiently rewarding — providing 
enough grooming — taking into account the existing diversity of 
possible encounters and communication channels. Analyzing the 
different conversation-time distributions could lead to very 
interesting comparatives: by age, gender, status, professions, 
cultures, communication channels, etc. 
      Another important aspect in which the present work departs 
from the social brain hypothesis concerns its empirical, or better, 
pragmatic orientation. Herein the emphasis will be put on 
elaborating a construct finally oriented towards mental-health 
problems, roughly exploring the potential application of the 
sociotype as an indicator capable of gauging the whole relational 
networks of the person and how much daily conversation/ 
communication he/she is engaged in a regular basis, so that the 
corresponding communicational needs are sufficiently covered or 
not. The contents exchanged are not of much importance. 
Seemingly, rather than the exchange of functional information, it is 
trivial conversation, gossiping about social acquaintances which 
represents the human equivalent of primate grooming [Dunbar, 
1996; Desalles, 2009]. 
      In what extent could human language be a ‘virtual’ equivalent 
to physical grooming? It has been claimed that a variety of 
grooming practices (touching, scratching, tickling, chase playing, 
wrestling, massaging, etc.) are essential to restore the inter-
individual bonds in primate groups and societies [Dunbar, 1996, 
2004]. The molecular cocktail involved in these grooming 
relationships activates the reward system in both parties, groomer 
and groomee, with effects in stress quenching, immune boosting, 
and learning consolidation, thus contributing to reinforce synaptic 
bond memories erased in the behavioral “noise” of these societies. 
Therefore, human ‘languaging’ would have been evolutionarily co-
opted as a virtual system for social grooming, subsequently 
stimulating in our “social brain” the production of neuropeptides 
and neurohormones that relieve stress and boost immune system 
and nervous system [Dunbar, 2004; Nelson and Geher, 2007; Shutt 
et al., 2007]. The repercussions in daily life cannot be overstated: 
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talking becomes one of the preferred and most affordable types of 
mental stimulation. Counting with an appropriate network of 
relationships with people to talk with becomes a necessity for the 
wellbeing and mental health of individuals. Having access to and 
participating in amusing conversations becomes an essential 
ingredient of our social, psychological, and physical wellbeing 
feelings.  
      Notwithstanding a number of recent studies on social networks, 
technologically oriented, that have tracked vast amounts of 
interpersonal exchanges [Pentland, 2014], the metrics of the 
relational structures necessary for mental health and wellbeing 
have not been properly addressed yet. Hopefully, the progressive 
delineation of a sociotype concept, pragmatically oriented, and 
susceptible of both theoretical and empirical demarcation, could 
contribute to a better understanding of the structures and dynamics 
of human sociality, and even provide some practical help when 
sociality itself is in crisis, as seem to be happening with the current 
“epidemics of loneliness” affecting large population tracts 
[Oldenburg, 1999; Stivers, 2004; Hawkley and Cacioppo, 2010; 
Yang and Victor, 2011]. From a biomedical perspective, in spite of 
the pervasive loneliness and lack of meaningful relationships in 
contemporary societies, there is a dearth of adequate indicators 
gauging conversational activities of the individual. Actually, none 
of the existing questionnaires on the topic (e.g. UCLA loneliness 
scale, SNI, Duke, SELSA, MOS, SSB, etc.) have addressed the 
basic, face to face relational phenomena centered by the sociotype. 
1.3. Loneliness and its psychobiological consequences 
In our times the absence of social bonds has become a common 
experience: over 80% of children and 40% of those over 65 report 
feeling alone from time to time. Loneliness levels gradually 
decline in the middle years of adulthood and increase with age, 
reaching the maximum around age 70 [Weeks, 1994; Oldenburg, 
1999; Pinquart and Sorensen, 2001; Berguno et al., 2004; 
Cacioppo and Cacioppo, 2014]. As numerous studies have shown, 
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there is an association between social isolation, primarily 
perceived isolation, and poor physical and mental health, which 
cannot be explained away using different health behaviors. Social 
isolation decreases life years of social species, from Drosophila 
[Ruan & Wu, 2008] to Homo sapiens [House et al., 1988]. The 
lack of social bonds has deleterious effects on health through its 
effect on the brain, the hypothalamic-pituitary-adrenal (HPA), 
vascular processes, blood pressure, gene transcription, 
inflammatory, immune, and sleep quality [Cacioppo and Hawkley, 
2009]. Research indicates that perceived social isolation (i.e., 
loneliness) is a risk factor, and may contribute to poorer cognitive 
performance, greater cognitive impairment and poorer executive 
function and an increased negativity and depressive cognition that 
accentuate sensitivity to social threats [Berkman, 2009]. In fact, 
loneliness is associated not only with poor physical health; it also 
includes psychiatric conditions such as schizophrenia and persona-
lity disorders, suicidal thoughts, depression and Alzheimer [Berk-
man, 2009; Wilson et al., 2007; Cacioppo and Hawkley, 2009]. 
1.4. A growing social problem 
In today’s societies there is a significant change in the way social 
relationships are maintained. The intrusion of new information and 
communication technologies (ICTs), notwithstanding many other 
positive effects, would have contributed to the important social 
disintegration that is occurring also for other reasons — work 
instability, economic crisis, marginalization of minorities, urban 
sprawl, migration, etc. In our times, relational networks are 
apparently larger and faster, but more transient and devoid of 
personal contact, so that individuals are at greater risk of social 
isolation, particularly the elderly. The diminished relationships and 
bonding structures of “social capital” penalize the development of 
daily life and decrease individuals’ wellbeing [Putnam, 2000]. The 
evidence in fast-developing countries is that economic growth and 
technological development spurred by the ‘information revolution’ 
have gone hand-in-hand with an increase in mental and behavioral 
 Information Studies and the Quest for Transdisciplinarity Downloaded from www.worldscientific.com 
by Dr Raquel del Moral on 02/07/18. For personal use only.
22
The “Sociotype” Approach to Social Structures and Individual Communication     395 
disorders, family disintegration, social exclusion, and lower social 
trust [Bok, 2010; Huppert, 2010]. It’s supposed we are living in a 
society “technologically civilized”, where the ubiquitous presence 
of Media and ICTs has dramatically altered life styles. But it is 
unclear the effect that such ICT pervasiveness and overuse are 
having in our social relationships and quality of life. In what extent 
could computers, cell phones, and TVs replace our need of face-to-
face relationships? Are they facilitators, or surrogates and false 
substitutes, or both? [Easterbrook, 2003; Stivers, 2004; Roberts, 
2014]. 
      In 1950, 4 million Americans lived alone, making up 9% of 
households; the census data from 2011 show that nearly 33 million 
Americans are living alone, making up 28% of American 
households: three hundred per cent increase. The same process is 
taking place in different countries, for example in Sweden the 
percentage of households “single” reaches 47%, Britain 34%, 31% 
in Japan, 29% in Italy and 25% in Russia. Living alone, 
paradoxically, could symbolize our social need to reconnect 
[Klinenberg, 2012]. Similarly, mental disorders such as 
schizophrenia, depression, epilepsy, dementia, alcoholism and 
other substances abuse constitute 13% of the global disease 
burden, a percentage that surpasses cardiovascular diseases and 
cancer [Collins et al., 2011]. European studies estimate that in the 
period of one year, 165 million people (38% of the population) 
will develop a mental illness [Wittchen et al., 2011]. 
      In Spain, according to the Time Use Survey (INE, 2010), 
people spend less and less time to interact physically and face to 
face. Between 2003 and 2010 participation in social life and fun 
activities decreased, while the time spent with computers (social 
networks, information retrieval, computer games) substantially 
increased, from 17.3% of population in 2003 to 30% in 2011. 
Socializing and fun activities were performed by 57% of the 
population, while seven years earlier (2003) these activities were 
performed by 64.4%. In recent years there has been a significant 
transfer of social life and collective fun activities to individualized 
activities such as computer games, Internet, TV watching. In this 
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regard, it is significant that in Spain and in other countries, suicide 
rates have increased dramatically in the last three decades.  
      In the US Census, 1985, the average number of confidants was 
three; in the 2004 census the average was 2, but the most common 
figure was zero confidants for almost 25% [Cacciopo and Patrick, 
2008]. The phenomenon is similar in most Western countries. 
In spite of the pervasive epidemics of loneliness and lack of 
meaningful relationships in contemporary societies, there is a 
dearth of adequate indicators gauging the social networking and 
relational activities of the individual. What daily average does 
he/she talk? With whom? Which channel: face-to-face, by phone, 
via Internet? How often does he/she socialize? Does he/she 
exercise alone? This type of questions has to be properly addressed 
and integrated with the measurement of the social networks around 
the individual, and further correlated with wellbeing and mental 
health questionnaires. That’s what the sociotype hypothesis aims—
and also what a few of the most recent enquiries are beginning to 
ask for [Pearson, 2015; Servick, 2015]. 
2. The Sociotype Hypothesis
The term sociotype has already appeared in the literature, though 
very scantly. In psychology, it has been put into use by a Jungian 
oriented school, “socionics”, meaning the specific profile 
attributed to some well-recognized professions: lawyer, policemen, 
firefighter, etc. [Jung, 1971]. In the biomedical area, Berry [2011] 
has recently proposed the sociotype as an integrative term covering 
internal and external factors for the management of chronic 
disease, imply the integration of bio-psycho-sociology with 
systems biology. Also, some of the present authors have already 
utilized the term within the triad genotype-phenotype-sociotype, 
implying the social-evolutionary meaning herein proposed 
[Marijuán, 2006, 2009; del Moral and Navarro, 2012].  
      The sociotype construct is an attempt to cover the social 
interactions (bonding structures and communication relationships) 
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that are adaptively demanded by the ‘social brain’ of each 
individual. In the same way that there is scientific consensus on the 
validity of the genotype and phenotype constructs for the human 
species, notwithstanding their respective degrees of variability, a 
metrics could also be developed applying to the relative constancy 
of the social environment to which the individuals of our species 
are evolutionarily adapted. The average brain stimulation coming 
from relational interactions in that social environment, as we have 
argued, together with further substitutes and surrogates culturally 
elaborated, would constitute a mental necessity for the individual’s 
well being. Thus, the interest of appropriately gauging the bonding 
structures and communication relationships by means of a 
questionnaire, or a series of questionnaires, including also the 
influence of factors related to age, gender, personality, affluence, 
profession, culture, etc. This sociotype construct could provide 
relevant help for psychological counseling and early psychiatric 
intervention.  
2.1. Fundamental hypotheses 
More concretely, developing the sociotype construct would imply 
addressing and putting into test the following fundamental 
hypotheses: 
1. There exists in human beings a characteristic way to conform
the structure and dynamics of social bonds, that probably can be
related to the functionality of the main cortical brain structures.
2. It is possible to develop a questionnaire to assess and measure
the sociotype’s main dimensions, and to validate it in the general
population (quite probably in subpopulations segmented by age).
3. The sociotype can be a useful indicator of mental health and
physical health in the population, becoming an adjuvant tool for
psychiatric diagnosis and risk assessment of mental illness.
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Thereafter, the following objectives have been addressed. 
2.2. Central objective 
The central goal is establishing a new indicator, based on a 
standard questionnaire, to collect essential data on the structure of 
the individual's social bonds, as well as their dynamic update 
(conversation), and correlate it with other indicators of mental 
health. 
2.3. Secondary objectives 
1. Develop a questionnaire that can measure and validate the
sociotype concept in the Spanish population.
2. Generalize the sociotype concept and its associated indicators as
a general means of social and psychological study.
3. Framing the sociotype as an indicator of mental and general
health in the various segments of the population (youth, adults,
seniors, and elderly).
4. Demonstrate its use as adjuvant tool for the psychiatric
diagnosis and social isolation risk in patients with depression and
other mentally disturbing pathologies.
2.4. Pilot study 
In order to address both the structural and dynamic aspects of the 
sociotype construct, a pilot study has been undertaken analyzing 
the social networks around adolescents. Subsequently, a sociotype 
questionnaire has been developed, initially tailored for the 
adolescent population. In this preliminary study we have selected a 
young population due to the high prevalence and intensity of the 
feelings of loneliness, actually higher in adolescence and transition 
to adulthood (16-25 years) than in any other group except the 
elderly (>80 years) [Pinquart and Sorensen, 2003].  The study in 
older people has been discarded precisely because most research in 
loneliness has already been done in older population [Cacioppo 
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and Hawkley, 2009]. A total of 165 students were interviewed with 
the preliminary version of the “Sociotype Test” developed by the 
Bioinformation Group and the Research on Mental Health in 
Primary Care Group Mental Health Group of IACS. A group of 95 
students was recruited from last two courses of High School          
(16-18 years old), and another group of 70 students was recruited 
from the first courses of university (19-20 years old). 
3. Methodology
3.1. Design 
It is an exploratory, observational, cross-sectional study. 
3.2. Study population 
In this study we had applied a “convenience sampling” [Cohen et 
al., 2003], where the subjects were students who came from two 
education centers which we had access.  The total sample of 
students was 165. There were two samples, Sample_1 was 
recruited from last two courses of High School, its sample size was 
n = 95 (38.3% men and 61.7% women) and the age average 17.81 
(SD = 4.24). Sample_2 was composed by students from the first 
course of University, its sample size was n = 70 (80% women and 
20% men) and the average age was 19.37 (SD = 2.44).  
      All the individuals were Spanish and none suffered any mental 
illness that prevented the realization of the task, so they were able 
to understand and complete the questionnaire. Inclusion criteria 
were as follows: age 17-25 years, good mastery of Spanish 
language. Exclusion criteria were: to suffer from severe mental 
disorder, any clinical o psychological illness that prevented the 
realization of the test. 
      Sample_1 was interviewed with the “Sociotype Test” in order 
to explore both structural and dynamic aspects of social 
networking, and Sample_2 was also interviewed with the GHQ-28 
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(General Health Questionnaire), addressed to relate the social 
networks with mental health and psychological well-being. 
      The Ethical Committee of Aragón had previously surveyed the 
Questionnaire and the Methodology of the Study, as part of the 
Project FIS PI12/01480. 
3.3. Sociotype questionnaire 
This preliminary sociotype questionnaire was developed by the 
Bioinformation and Systems Biology Group and the Research on 
Mental Health in Primary Care Group of the Aragon Health 
Sciences Institute. Based on the opinion of experts from different 
fields of knowledge (e.g., sociology, anthropology, psychiatry/ 
psychology, neuroscience) a set of 6-8 dominions to assess the 
concept were developed. Using qualitative methods (in-depth 
interviews, discussion groups, etc.), healthy people and patients 
with psychiatric and physical disorders were approached to 
identify about 50 key questions to assess those dominions. Finally, 
factorial analysis was used to identify the definitive items included 
in the questionnaire following the usual methods to develop new 
questionnaires [Montero-Marín and García-Campayo, 2010]. 
      This preliminary version of the Sociotype Questionnaire was 
made up of 20 items. It included basic socio-demographic 
questions (age, gender, educational level, family status...), and also 
questions related to the way relationships are kept (time talking 
face-to-face, telephone, social networks or other channels). They 
were requested for the four different layers of social relationships 
considered (nuclear family, close friends, relatives & parenthood, 
social acquaintances). The auto-evaluation of sociability, as well as 
the self-satisfaction level was asked too; and also changes in 
personal state. The questionnaire showed adequate psychometric 
properties that will be described in an independent paper.  
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3.4. GHQ-28 questionnaire 
The General Health Questionaire-28 is a screening tool to detect 
emotional distress and the risk of developing psychiatric disorders. 
Through factor analysis, the GHQ-28 considers four subscales: 
somatic symptoms, anxiety/insomnia, social dysfunction and 
severe depression.  
      The scoring method (CGHQ) takes into account the chronicity 
of psychiatric symptoms. It is superior to the conventional scoring 
method in yielding a wider range of scores, a more normal 
distribution and a well validated measure of neurotic illness. We 
used the validated Spanish version of the questionnaire [Lobo        
et al., 1986].  
3.5. Statistical analysis 
Frequency distributions of the qualitative variables were calculated 
in each category (gender, pets…). Quantitative variables (time 
talking, number of contacts…) were tested for normal distribution 
by means of Kolmogorov-Smirnov test, and indicators of central 
tendency (mean, trimmed mean or median) and dispersion 
(standard deviation or percentiles) were elaborated. Correlation 
between social variables and psychological risk factors were 
performed by means of contrast hypothesis, comparing proportions 
of qualitative variables (chi-square, Fisher exact test) or by 
comparison of means of quantitative variables (Student’s t, 
ANOVA). When the distribution wasn’t adjusted to normalcy, the 
U Mann Whitney or Kruskal Wallis tests were used. The analysis 
was executed by means of the SPSS 15.0 for Windows. A 
significance level (alpha) of 5% was used to consider statistical 
significance.  
4. Results
Structural and relational data were obtained. In the former, four 
levels of relationships were distinguished (arguably, three levels 
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could have been better, as will be discussed in the next section). 
The results may be seen just in Table 1.  
Table 1. Number of people in the different layers of social relationships 
Mean SD 
Nuclear Family 5.05 1.24 
Close Friends 6.02 3.23 
Relatives&Parenthood 13.03 10.21 
Social Acquaintances 77.06 92.85 
About the relational data, they have been presented in minutes per 
week, for an easy calculation, and they are aggregated for the 
whole population (see Table 2). They are also compared by gender 
(Table 3), in that case including equivalence in hours per day.  
Table 2. Conversation time (min/weekly) 
Mean SD 
Family Face-to-Face 464.40 394.17 
Family Phone 41.52 62.65 
Couple Face-to-Face 495.19 342.39 
Couple Phone 96.59 95.01 
Friends Face-to-Face 492.33 380.50 
Friend Phone 69.36 80.58 
Acquaintances Face-to-Face 127.10 149.57 
Acquaintance Phone 19.89 34.48 
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Table 3. Time spent in conversation, by gender. 5% Trimmed mean 
The statistical analysis of the relationship between the most 
relevant variables in the Sociotype Questionnaire and the General 
Health Questionaire-28 is shown in Table 4. The data are 
corresponded to the four psychiatric subscales, and quite many of 
them show statistical significance. 
Table 4. Relationhips between the subscales psychiatrics and the variables of 
interest. Medians (Interquartile Range) are shown for the quantitative variables; 
Frequency (Percentage) for the qualitative variable. *indicates statistical 
significance (p<0.05) 
(Continued ) 
Minutes per Week Hours per Day 
Women  Men  Women  Men  
Family Face-to-Face 473.89 421.11 1.13 1.00 
Family Phone 58.98 31.85 0.14 0.08 
Couple Face-to-Face 542.64 272.22 1.29 0.65 
Couple Phone 101.34 35 0.24 0.08 
Friends Face-to-Face 518.06 593.33 1.23 1.41 
Friends Phone 108.06 29.44 0.26 0.07 
Acquaintances Face-to-Face 131.81 131.11 0.31 0.31 
Acquaintance Phone 15.83 12.96 0.04 0.03 
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Table 4. (Continued ) 
5. Discussion and Comments
To the authors’ information, this is the first attempt to identify and 
measure a construct related with the way that human beings 
develop and maintain their structure of relational bonds. Neither 
the emerging structures nor the dynamic relationships have been 
studied in their mutual interaction yet. As mentioned in the 
Introduction, the very important changes in the patterns of 
socialization within the “information societies” demand more 
sophisticate conceptual apparatuses to better tackle the inherent 
problems. Although in this discussion we have to refer to 
preliminary results obtained from a very limited survey, the topics 
which surface are of general interest and confirm the potential of 
the sociotype construct.    
      A number of observations can be made about the social 
structure depicted in Table 1. Overall, the whole data indicate a 
pattern of superimposed social structures with a consistent number 
of 100 members among young people (mean age = 17.81,
People get in 
touch– weekly 
53 (90) 39 (27) 45 (64)* 41 (34)* 42 (40) 19 (36) 44 (42.5) 38 (32.5) 




















1 (2) 0 (2) 2 (3)* 0 (2)* 1 (2) 0 (2) 1 (2) 0 (3.25) 
Go for a walk 
accompanied– 
weekly 
3 (4) 2 (4) 4 (4.25)* 2 (4)* 3 (3)* 0 (1.5)* 2.5 (3) 0.5 (3.5) 






80 (20)* 70 (25)* 80 (20) 80 (20) 80 (15) 80 (43.5) 80 (15) 73.5 (60) 
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SD = 4.24). Certainly this value is not much close to Dunbar’s, but 
probably it is different due to the fact that the structural pattern at 
this age is not totally established. Actually the standard deviation 
for social acquaintances is even higher than the mean itself. A 
significant number of students responded with pretty low figures, 
while other referred to several hundreds. So to speak, at this age an 
independent sociotype is in the making, and for some adolescents 
that is an unwanted task, while for others an unbridled social 
excitation reigns. Correlating the type of structural values obtained 
with personality traits would be quite interesting –to be done in a 
near future. Besides, the number of layers or levels to distinguish is 
also an interesting aspect. In some societies, the ‘extended family’ 
layer makes little sense, while in others it becomes the 
fundamental strata (power of clans). 
      In view of the obtained results in Table 2 we confirm the 
average of 3-4 h of daily conversation time referred in the 
literature (Dunbar, 2004). We find gender as a fundamental factor 
(Table 3): women spend 1 hour per day more than men in 
communication (4.64h women vs. 3.63h men). Obviously these 
data should be studied in more detail and with larger samples. 
Although the conversation time is not strictly correlated with any 
subscale, there is an evidence of higher probability of developing a 
psychiatric disorder when the talking time is too low. As we have 
already argued, conversational ‘grooming’ would be essential to 
our social, psychological and physical well-being. 
      Attending to the influence of social networks on mental health 
(see Table 4), we find very interesting correlations: Severe 
Depression is directly correlated with the number of people you 
can trust when facing a problem, as well as with the sociability 
level; the same parameters correlate to Social Dysfunction, plus 
gender and going for a walk accompanied, and gender; Anxiety and 
Insomnia also correlates with the number of people you get in 
touch weekly, going for a walk accompanied, and going out for 
‘tapas’ or café weekly; Somatic Symptoms and the self-satisfaction 
with your personal relationships. These results emphasize that 
loneliness may be a risk factor by interfering with some forms of 
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psychosocial distress. In this questionnaire the concept of 
loneliness is considered as a separate entity from social isolation 
and depression, so these measures of relationships include the 
distress that an individual may subjectively feel.  
      As a further step, theoretical network approaches could be 
applied to the present data. What is the equivalent in terms of 
structural sociotype of the gain and loss of bonds in the different 
categories? How the sociotype evolves with age? How resilient is 
this structure regarding changes in the social environment, e.g., 
migrations? How do contemporary technological-communication 
changes affect its dynamics? In what extent could computers, cell 
phones, and Internet exchanges accelerate our bonding 
relationships? May all those ICTs gadgets replace our need of 
face-to-face contact? In what extent is continuous “accessibility” 
irrespective of the interpersonal environment a disturbing 
circumstance? 
      This Pilot Study has shown an intriguing panorama of 
correlations to be explored carefully, hinting at comparative 
studies on age and cultural differences. It also conduces to highly 
debated topics on mental health and psychiatry, such as the 
therapeutic influence of changing life styles [Walsh, 2011], which 
have to be urgently addressed by mental health professionals for 
fostering individual and social well-being, and for preserving and 
optimizing cognitive function. The social support concept and the 
so-called “buffering hypothesis” may also be considered under the 
sociotype angle [Qureshi et al., 2013]. 
      The main limitations of the study are the following: First, the 
questionnaire used to assess the sociotype is preliminary and 
should be subject to more thorough validation—but the 
preliminary results suggest that the construct exists and can be 
measured. Second, sample size is relatively small and not 
representative of the general population. Future studies with larger 
populations and including both healthy people and patients with 
psychiatric and physical disorders are warranted. Third, the 
concept of sociotype should be related not only with psychological 
variables but also with more biological variables such as 
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genetic/epigenetic parameters, neuroimage and immuno-neuro-
endocrine explorations, and physiological variables as well, in 
order to confirm the validity of the construct and the proposed 
alignment genotype-phenotype-sociotype.  
      In any case, the present work is but an exploratory attempt, and 
further research on the sociotype topic is under way in a national 
mental health project (Spanish FIS Project, Carlos III Health 
Institute). 
6. Evolutionary Coda
From the evolutionary point of view, the present “epidemics of 
loneliness” is nonsense, an arbitrary imposition stemming from 
both socio-cultural and techno-economic automatisms that are 
scarcely understood in their self-generating complexity. Much of 
the burden on health systems, particularly in mental health, derives 
from social disintegration — the lack of a community in which 
people can talk and feel connected to each other. It has been 
proved that people with the most extensive social networks and the 
highest levels of social engagement have the lowest rates of 
physical and cognitive decline. But it is very difficult investigating 
levels of social engagement, and even more measuring them. In 
some occasions, coining a new scientific concept helps to advance 
more useful ideas and social policies. The sociotype hypothesis 
and the preliminary questionnaire herein presented may somehow 
contribute. 
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Abstract
Exploring the pertinence of a "sociotype" construct, established along the conceptual chain
genotype-phenotype-sociotype, is the essential purpose of the present paper. Further, by
following the sociotype’s conceptual guidelines, a new psychometric indicator has been
developed in order to gauge the level of social interaction around each individual—the socio-
type questionnaire (SOCQ). A first version of this questionnaire has been elaborated by
gathering data about the different classes of social bonds (family, friends, acquaintances,
and work/study colleagues) in general population and about the dynamic update of these
bonds via face-to-face conversation and other modes of interaction. A specific fieldwork was
undertaken, involving 1,075 participants, all of them Spanish adults (with diverse social and
regional backgrounds). The data obtained were analyzed by means of the correlational
method with an analytical cross-sectional design: the number of factors and the consistency
and reliability of the resulting scales were evaluated and correlated. The new sociotype indi-
cator resulting from that fieldwork, in spite of its limitations, seems to be valid and reliable,
as well as closely associated with widely used metrics of loneliness and psychological dis-
tress. It is interesting that the construct noticeably varies throughout the life course and cir-
cumstances of individuals, based on their gender and age, and adjusting to the different
situations of social networking. This is the first study, to the best of our knowledge, which
has tried to reach both a theoretical and an operational formulation of the sociotype con-
struct, by establishing an ad hoc psychometric questionnaire. We think that the information
provided by this operational definition opens a new direction of work that could be useful to
guide the development and evaluation of programs aimed at improving and strengthening
social networking in people at risk, especially for the elderly.
Introduction
The social nature of our species is one of the few basic consensuses in philosophy and social
sciences. As Aristotle wrote in The Politics: “man is by nature a political animal” [1, 2].
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However, countless divergent interpretations have been developed thereupon, mostly crystal-
lized around the “nature-nurture” dichotomy. In that complicate scenario, the sociotype con-
struct is close to recent attempts at bridging in between the paleo-anthropological, social
networking, and “social physics” studies—so to uncover the social interactions (bonding struc-
tures and communication relationships) adaptively demanded by the “social brain” of individ-
uals [1, 3, 4].
In the same way that there is scientific consensus on the validity of the genotype and pheno-
type constructs for the human species, notwithstanding their respective degrees of variability, a
metrics (or a series of different metrics) could also be developed applying to the relative con-
stancy of the sociotype—the social environment and social interactions to which the individu-
als of our species would be evolutionarily adapted. According to the “social brain hypothesis,”
which will be discussed later, the social environment itself has been the major factor in the evo-
lution of our big brains and our enlarged neuro-cognitive capabilities.
The term sociotype has already appeared in the literature, though rather scantily. Seem-
ingly, it was Bogardus [5] who first used it in order to imply the effects of society on the indi-
vidual’s behavior in a general way, although he did not develop the concept further [6–8]. In
psychology, it was put into use by a Jungian oriented school, “socionics”, meaning specific psy-
chological profiles found in well-recognized professions: lawyer, policemen, firefighter, etc.
[9]. Initially based on combinations of four psychic functions, the theory has incorporated
combinatoric layers of extra complexity upon the sociotypes or socionic types. However, the
new use of the term proposed here is closer to the works undertaken by Berry [6] in the bio-
medical field. He has proposed the sociotype as an integrative term covering internal and
external factors for the management of chronic disease, implying the integration of bio-psy-
cho-sociology with systems biology. Independently, some of the present authors have already
utilized the term within the triad genotype-phenotype-sociotype, implying the social-evolu-
tionary meaning advocated in the present work [10–13].
From the sociotype perspective, the average brain stimulation coming from relational inter-
actions in the social environment, together with further substitutes and surrogates culturally
elaborated, constitutes a mental necessity for the individual’s well-being. Specific fieldwork
would be needed, then, in order to appropriately gauge what are the average preferences regard-
ing bonding structures and communication relationships in the different social contexts. Some
parallels may be found with recent studies in the biomedical literature [14, 15], in social networks
[16–18], and in the “social physics” field [4, 19], though the latter are mostly technological and
business oriented. In the present study, which also involves a psychometric perspective, we have
attempted the development of an applied tool, a sociotype general questionnaire, tentatively
including the main influences and factors related to social intercourse. It is a rather limited–but
promising–first step. We have also envisioned a series of future studies and questionnaires cover-
ing with more specificity essential features such as age, gender, personality, occupation, culture,
etc. Advancing in the sociotype construct by means of further applied tools could provide useful
instruments for socioeconomic and communicational analysis, as well as for interventions in
psychological and mental healthcare domains—additionally contributing to evidence the nox-
ious consequences of the growing social problem of loneliness.
Evolutionary roots
Examining the evolutionary roots of the sociotype is necessary for an in-depth comprehension
of the new construct. Indeed the crucial novelties of our evolutionary/historical past have
revolved around communication matters —e.g. origins of language, emotional expression,
group behavior, morals and ethical rules, counting and writing systems, economic and political
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organizations, knowledge systems, modern media, and so on [20–22]. So fluid and culturally
diverse are all the emerging structures of human sociality that, apparently, they defy any pre-
cise classification or quantitative specification. However, the presence of a series of significant
regularities in the size and structures of social groups, notwithstanding their remarkable vari-
ability, suggests the plausibility of a “deep structure” of social bonding for the human species
[23–24].
There seems to be an average of social networking, with very ample upper and lower limits,
concerning the number and types of bonding relationships that an individual is able to maintain
meaningfully. The finding of networking regularities such as the famous “Dunbar’s number”
(around 150–200 individual acquaintances) would make evolutionary and anthropological
sense [1, 3, 24–27]. These relational findings, integrated within the “social brain hypothesis”,
which was originally known as the “Machiavellian intelligence hypothesis” [28], would project
an extended clutch on the roots of human sociality, on the origins of language, and on many
other traits of social and cultural life. Specifically, the social brain hypothesis has posited that, in
primate societies, natural selection has favored larger brains and more complex cognitive capa-
bilities as a means to cope with the challenges of social life [27, 29–32]. Thereafter, due to the
overall cortical conformation and brain capacity of our species, vastly enlarged regarding other
Anthropoidea, we are able to maintain a really high number of social bonds, meaningfully
shared and sustained with the abundant members of our oversized groups. However, like many
other brain/mind phenomena, exactly how ‘social bonds’ are made, maintained, differentiated,
eroded, restored, finalized, etc. is not sufficiently understood yet—in all probability it is both a
universal phenomenon related to crossing some threshold of neuronal complexity and a spe-
cies-specific phenomenon related to the singularities of the different brains [33].
In the evolution of human societies, language appears as the essential tool for bond-making,
although not the only one [29, 34–38]. Human languaging, more often than denotative,
becomes cohesive, consensual, identity maker—and above all, a source of mental stimulation.
The regular practice of ‘interesting’ conversations induces in our social brain the production
of neuropeptides and neurohormones that relieve stress and boost immune system and ner-
vous system’s function [25, 39, 40]. While talking, the specific contents exchanged are often
not so important. Rather than the exchange of functional information, it is trivial conversation,
gossiping about social acquaintances, what represents the human closest equivalent to groom-
ing exchanges and bond-restoration practices in primate groups [29,36]. Indeed talking may
be considered as a new form of grooming in human societies, and comparatively–in energy
and physical grounds–it is virtual.
The mental necessity of conversation
Thereafter, the repercussions in human daily life of this new form of virtual grooming can
hardly be overstated: talking becomes one of the preferred and most affordable types of mental
stimulation. Counting with an appropriate network of people to talk with becomes a necessity
for the well-being and mental health of individuals. Having access to, and participating in,
amusing conversations becomes an essential ingredient for our social, psychological, and phys-
iological life. The way the different emotions related to social interactions impinge upon lan-
guage itself and are rearranged within this new channel of expression represents another
factor of utmost psychological importance [41–43]. Also, distinguishing several classes of
bonds (related to their strength and to their positive or negative valence) turns out to be
important in the conversational rewards obtained, as well as in the distinctiveness and degree
of surprise of the circulated information, particularly regarding the mentioned preference for
the whereabouts of social acquaintances and the importance of the speaker’s own image. The
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individual fitness within the social group is always at the stake, with relevant gender differences
in communication goals and strategies [25, 36, 44, 45].
Within our cognitive dynamics, bonds and conversation are paramount. It can be said both
that social bonds claim for their actualization and that linguistic practices claim for their regu-
lar realization as well. Both behavioral propensities are reinforcing each other. In fact, the daily
conversation/communication budget of each individual has to be apportioned among the dif-
ferent classes of bonds of his/her sociotype so that the talking exercise becomes sufficiently
rewarding–provides enough grooming–and that new fitness opportunities may be explored,
taking into account the existing diversity of possible encounters and the available communica-
tion channels.
The structural and dynamic aspects we are distinguishing in the sociotype (classes of bonds
and talking-time budgets) are but two different facets of a unitary social adaptation phenome-
non performed by each individual along his/her life. The adaptive sociotype may be conceived
as closely following the phenotype’s trajectory along the arch of life—beginnings, develop-
ment, maturity, and senescence. Analyzing the respective bond structures and conversation-
time distributions in these differentiated stages could lead to very interesting comparatives:
not only by following the developmental age, but also by taking into account personality, gen-
der, status, professions, cultures, etc.
The sociotype and the growing problem of loneliness
A number of recent studies on social networks, technologically oriented, have tracked vast
amounts of interpersonal exchanges [4, 17, 19, 46], but the metrics of the relational structures
necessary for personal well-being and mental health have hardly been addressed yet. Hope-
fully, the progressive delineation of a sociotype construct, susceptible of both theoretical and
empirical demarcation, might contribute to a better understanding of the structures and
dynamics of human sociality, and might provide some practical help when sociality itself is in
crisis, as seems to be happening with the current “epidemics of loneliness” affecting large pop-
ulation tracts and particularly the elderly [47–53].
At a social/economic scale, the diminished relationships and bonding structures of “social
capital” would penalize the activities of daily life and would decrease the individual’s well-
being [17, 48, 54]. The evidence in fast-developing countries is that economic growth and tech-
nological development spurred by the ‘information revolution’ have gone hand-in-hand with
an increase in behavioral disorders, family disintegration, social exclusion, and lower social
trust [55, 56]. In the 1985 US Census, the average number of confidants was three; in the 2004
Census the average was 2, but the most common figure was zero confidants for almost 25%
[57]. The phenomenon is similar in most Western countries, where the ubiquitous presence of
Media and of information and communication technologies (ICTs) has dramatically altered
life styles. In recent years, there has been a significant transfer of social life and collective enter-
tainment activities to individualized activities such as computer games, Internet, TV watching,
and the new online social networks. However, it is unclear the effect that such ICTs pervasive-
ness and overuse are having in our social relationships and quality of life. In what extent could
computers, cell phones, and TVs replace our need of face-to-face relationships? [45, 49, 58–
61]. The balance between positive and negative factors is not settled yet. It is at least significant
that depression and suicide rates have increased dramatically in the last three decades; and that
mental disorders nowadays represent a global disease burden that surpasses cardiovascular dis-
eases and cancer [62–64].
From a psychological and biomedical perspective, in spite of the pervasive loneliness and
lack of meaningful relationships in contemporary societies, there is a dearth of adequate
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indicators gauging the conversational activities of the individual. Actually, none of the existing
questionnaires on related topics (e.g. UCLA loneliness scale, MSPSS, SNI, Duke, SELSA, MOS,
SSB, Zimet, de Jong, etc.) seems to be centered in the basic, face-to-face relational phenomena
focused by the sociotype. Precisely, this is the kind of information that a few of the most recent
enquiries are beginning to ask for [65, 66].
The present study
Subsequently, the empirical part of the present study has tried to develop a new psychometric
indicator related to the social interactions ‘adaptively’ demanded by the social brain of each
individual. By means of a specific survey, different kinds of psychosocial data were gathered
around the structure of individuals’ social bonds and on their dynamic update via conversa-
tion. According to criteria frequently used in other studies [most important sources have been:
4, 29, 47, 48, 57, 67, 68], we distinguished between three main relational scenarios: the own res-
idence, public spaces, and the workplace (or study). We also distinguished between four types
of relationships: family, close friends, acquaintances, and work/study colleagues [in contrapo-
sition to the three levels in 67]. This division has oriented the basic structure of the new psy-
chometric indicator. Essentially, the present study–and its related fieldwork–has aimed to
develop an accurate and applicable operationalization of a sociotype-inspired psychometric
indicator, evaluating its structure, internal consistence, and convergent validity.
We have also aimed to assess the sociotype’s explanatory power to account for loneliness
and psychological distress, throughout the relationships with UCLA and GHQ-12 measures,
both considered as individual’s well-being metrics likely influenced by the sociotype outcomes;
and additionally we have explored possible differences due to age, personality, and gender.
Overall, the following working hypotheses have been considered:
1. The sociotype can be measured with appropriate psychometric features as a general unique
dimension, and also by means of specific sub-domains; the statistical analysis has to show
both a confirmative factor structure and a robust internal consistency for the total scale and
for the sub-domains.
2. The sociotype scale should converge with the other constructs related to psychological
states of loneliness and distress (UCLA, GHQ-12), demonstrating its validity and relevance
by means of a high, significant correlation.
3. The sociotype scale should correlate with the different dimensions of personality, positively
with extraversion and negatively with neuroticism and psychoticism (the lie dimension
could be more complex, depending on the different domains).
4. The sociotype scale would change across the successive stages of life, with different sub-
scales increasing/decreasing their levels throughout the life course, and expecting an overall
decline for the elderly.
5. According to gender, the sociotype sub-scales could show significant differences: tradition-
ally, a stronger social network for males in terms of work/study colleagues would be
expected, while for females the stronger networking should appear in terms of family.
Given that the general human need to connect–to which the sociotype refers–seems to be a
universal adaptive trait [29], an open exploratory question would concern the relative con-
stancy of the overall sociotype measure. It could be hypothesized as being caught in a similar
range of variability for most individuals, although strongly biased in its constitutive sub-
domains by gender and age, and by different personal, social and cultural factors and
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influences—see for instance the “epidemics of loneliness” that affects more intensely the
elderly in modern societies. The sociotype means the endless adaptation to the different possi-
bilities of social intercourse around the individual.
Shedding light on all these structural differences and social influences would permit a better
characterization of the structure and dynamics of human sociality, guiding the implementa-
tion of public programs aimed at strengthening social networking.
Material andmethods
Study design
The structure of the study was based on the correlational method with an analytical cross-sec-
tional design. The whole measurements were obtained by means of the self-assessment tech-
nique, using a set of questionnaires via Internet, complemented with face-to-face interviews as
well.
Participants
Most of the participants accessed the survey via Internet, but around 15% were face-to-face
interviews (for the elderly), intentionally trying to cover for the different gender, age, and sta-
tus characteristics. In all cases, the inclusion criteria were age>18 years, being able to read and
write Spanish, and not suffering from severe physical or mental disorders. The final number of
participants (n = 1,075) exceeded the validity evaluation criterion [69], resulting in a sample
that was psychometrically adequate for the study. The main characteristics of the sample are
presented in Section 3.
Procedure and ethics statement
In order to hypothesize the structure of the sociotype model, we started with a qualitative
study looking for the main characteristics of social networking and conversational habits in
different ages, by means of semi-structured interviews (involving narratives of personal experi-
ences, moods, appreciation of new communication technologies, etc.). See (S2 and S3 Files).
This qualitative study involved 45 interviews (conveniently diversified by age, gender and
class) [70]. A total of 45 participants were recruited (26 female and 19 male), with a mean age
of 60.4 (SD = 22.26); they were intentionally selected to try to cover the referred socio-demo-
graphic characteristics. All of these participants signed an informed-consent form approved by
the Ethical Committee of Arago´n, Spain (CEICA). The interviews were recorded and tran-
scribed by the interviewer herself (Raquel del Moral). These records were subject to content
analysis by three researchers (Raquel del Moral, Pedro C. Marijua´n, and Jesu´s Montero-
Marı´n), who independently identified the emerging categories according to which the general-
ity of the topics could be encoded [71]. The broad frameworks of the possible sociotype inter-
actions were tentatively identified. Next, we attempted to determine which conceptual aspects
of the sociotype were typical of these frameworks. We empirically defined each of the emerg-
ing categories by discussing their ability to capture the different interactions. The appropriate
adjustments were made by consensus to ensure that each definition would be comprehensive
and exclusive of the others [72].
That initial qualitative experience provided a number of data about how the theoretical
notion of the sociotype was felt in different personal circumstances and social domains. Subse-
quently, a preliminary pilot fieldwork was developed applying a convenience sampling to 165
subjects, all of them students from two education centers, which were interrogated using a
very preliminary draft-model [12]. As a result of these works, and in consonance with the
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above cited literature, we proposed the emergent dimensions of ‘family’, ‘friends’, ‘acquain-
tances’, and where applicable ‘study or work mates’, as the main factors that a sociotype basic
definition should include. Further, a series of 32 selected questions were proposed to conform
the initial version of the “Sociotype Questionnaire” (SOCQ), which will be described below in
its developmental process and final version.
The duration of the complete survey was approximately half an hour. Each of the partici-
pants was presented with an initial description of the survey (with an informed consent form),
which introduced the aims of the study, the advantages/disadvantages of participating, and
notification that the data would be processed anonymously (S4 File). An online platform gave
support to the completion of the survey and data collection (http://www.surveymonkey.com).
A research psychologist administered the questionnaires performed in the face-to-face format
(for most elderly participants); afterwards the collected data were dumped on the online plat-
form (S1 Table).
The Ethical Committee of Arago´n (CEICA) had previously approved this study (Act: CP13/
2014). All the participants provided their informed consent before completing the survey,
either by reading the project information and providing verbal consent (face-to-face format),
or by explicitly accepting the study conditions (online platform). Given the procedure followed
and the kind of generic data requested, the anonymity of the participants in the survey was
granted.
Measurements
• Background variables: The survey recorded a set of socio-demographic variables providing a
general view of the social circumstances of participants, such as: sex, age, relationships (‘with
partner/married’, ‘single’, ‘separate/divorced’, ‘widow/widower’), connivance (‘alone’, ‘part-
ner’, ‘partner and children’, ‘other family’, ‘friends’, ‘residence’), place (‘rural’, ‘urban’), educa-
tion (‘no studies’, ‘primary’, ‘high school’, ‘university’), employment (‘student’, ‘unemployed’,
‘employed’, ‘retired’), salary (‘<MinimumWage’, ‘1–2 MW’, ‘2–4 MW’, ‘>4 MW’), social sat-
isfaction (using a Visual Analogical Scale–VAS, from 0 to 100).
• Sociotype Questionnaire (SOCQ): Subjects were asked a set of 32 items, assessing the quality
of their relationships with ‘family’, ‘friends’, ‘acquaintances’, and ‘study/work’ mates (8 ques-
tions for each one). The first three domains were proposed as subscales of a general sociotype
factor, and the fourth one was proposed as an independent scale, to be used when applicable
(in this case, 49,5% employed and 11,3% students). The items were developed by a multidis-
ciplinary expert panel (including biologists, psychologists and sociologists), who included
the main characteristics of each domain by consensus. The wording of the items was guided
by a table of content specifications, enabling their fit, conceptual validity, and representative-
ness. The number of items was over-dimensioned to select those with the best psychometric
properties. In order to counteract the effects of response styles and biases, the survey utilized
a forced-choice response format, rating the degree of agreement with each of the statements,
some of them in reverse score, using a Likert-type scale with 6 response options, from 0
(never) to 5 (always). See (S1 File).
• General Health Questionnaire (GHQ-12): This is the most extensively used screening instru-
ment to measure psychological distress, being attractive because of its brevity (12 items)
[73]. Its psychometric properties have been studied in several countries [74], applying to var-
ious types of population, e.g., elderly [75] and urological patients [76]. We used the Spanish
validated version [77, 78], with ? = 0.76. The correction was conducted assigning values
from 0 to 3 to the different possible answers (S5 File).
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• The Revised UCLA Loneliness Scale (RULS): This widely used questionnaire consists in a
one-dimensional 20-item scale, designed to measure subjective feelings of loneliness and
social isolation [79]. It is a revised version of the original UCLA Loneliness Scale [80]. The
Spanish validated version herein used counts with adequate psychometric properties, ? =
0.94 [81]. Participants rate each item on a Likert-type scale ranged from 1 (never) to 4
(often). See (S6 File).
• Eysenck Personality Questionnaire-Revised (EPQ-R): This questionnaire measures three
major dimensions that account for most of the variance in personality [82]. The EPQ-R is an
excellent choice to represent the personality domain. This measure has proven useful for
numerous applications in human resources, career counseling, clinical settings and biomedi-
cal research. A validated Spanish version of this questionnaire was used, with adequate psy-
chometric properties [83]. The EPQ-R scales are: ‘extraversion’ (? = 0.82), ‘neuroticism’ (? =
0.86), ‘psychoticism’ (? = 0.73), and ‘lie’ (? = 0.76). The total number of items forming the
Spanish version of EPQ-R is 83, and they are answered assigning ‘yes’ or ‘not’ (S7 File).
Statistical analysis
Means (SD) and frequencies (percentages) were calculated on the socio-demographic data.
From the proposed items of the sociotype questionnaire, we selected those with the best dis-
crimination coefficient (item-rest coefficient) in their respective domain, taking into account
the criterion of0.30 from the Classic Test Theory point of view [84]. To analyze the factor
structure, we randomly split the sample into two halves: the first sub-sample (n1 = 538) for the
initial Exploratory Factor Analysis (EFA), and the second sub-sample (n2 = 537) for the Con-
firmatory Factor Analysis (CFA). Mardia’s coefficients [85] were estimated to evaluate items’
distribution in multivariate terms. Polychoric correlation matrices, especially developed for
the analysis of relationships between polytomous categorical variables, were calculated; KMO
index as a measure of sampling adequacy, and Barlett’s test of sphericity to check if there is
enough redundancy between the items to be summarized with a few number of factors, were
verified [86], ensuring beforehand that the determinant of the matrices were greater than
0.00001 in order to discard possible problems of multi-collinearity [87].
We used parallel analysis [88] to identify the number of factors, replacing the raw data by
optimal implementation based on minimum rank factor analysis after generating 500 random
correlation matrices [89]. A factor is significant if the associated eigenvalue is bigger than that
corresponding to a 95th percentile of the eigenvalues derived from the random dataset. This
method is the best solution to decide the number-of-factors-to-retain [90, 91]). The unweighted
least squares (ULS) was the method used for factor extraction in the EFA, in view of its demon-
strated robustness, especially when working with polychoric matrices [92]. The rotation method
was Promax (k = 4.00), given the correlated solution expected, using raw varimax as clever rota-
tion start. To select the items to be included in each factor, we used the criterion of loadings w
>0.5 [93], and we used the Item Response Theory (IRT) parameterization by the multidimen-
sional normal-ogive graded response model, which is derived from the assumption of normally
distributed measurement error [94], with an0.65 as criterion to interpret the pattern of item
discriminations. The percentage of explained variance in each item by means of communality
values (h2) was calculated. We tested the appropriateness of fit by using the goodness of fit
index (GFI) and the root mean square of standardized residuals (RMSR), which are explained
bellow. From the proposed items, we selected those with the best discrimination coefficient in
their respective domain, taking into account the Classic Test Theory point of view [84], and
using the criterion of item-rest correlations0.30 in the corresponding domain.
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We examined the absolute and incremental fit of the emergent SOCQmodel by confirma-
tory factor analysis, applying unweighted least squares, and using the GFI, the adjusted good-
ness-of-fit index (AGFI), the root mean square of standardized residuals (RMSR), the normed-
fit-index (NFI), and Bollen’s relative-fit-index (RFI). GFI and AGFI refer to explained variance
and values>0.90 are acceptable [95]. RMSR is the standardized difference between the observed
and the predicted covariance, indicating good fit values<0.08 [96]. NFI measures the propor-
tional reduction in the adjustment function when going from null to the proposed model and is
considered acceptable when>0.90 [97]. RFI takes into account the discrepancy for the model
evaluated and for the baseline model and it is very good close to 1 [98]. Standardized factor satu-
rations (? and ?), from an analytical point of view of the models, were also considered.
We examined the internal consistency of the scales using congeneric, tau-equivalent and
parallel models of reliability [99]. The congeneric model is the least restrictive and assumes
that each individual item measures the same latent variable, with possibly different scales,
degrees of precision, and magnitude of error. The tau-equivalent model implies that individual
items measure the same latent variable on the same scale and with the same degree of preci-
sion, but with possibly different degrees of error. The parallel model is the most restrictive
model; it assumes that all items must measure the same latent variable on the same scale, with
the same degree of precision and with the same amount of error. In order to reach parsimony,
we chose the more restrictive model that fit good enough with the data, applying the ULS
method [100]. The reliability value was calculated by squaring the implied correlation between
the composite latent true variable and the composite observed variable, to arrive at the per-
centage of the total observed variance that was accounted for by the true variable [100]. Item-
rest and mean item-rest correlations were also calculated to assess the degree of relationship
among the finally selected items.
We used the SOCQ dimensions as independent variables in multivariate linear regression
models, in order to assess the contribution of the sociotype construct to explain ‘loneliness’
and ‘psychological distress’, controlling the possible influence of the personality traits.
Previously, we evaluated the degree of association regarding all the constructs, by means of
Spearman’s R coefficients. Standardized beta coefficients were used to assess the individual
contribution of each variable, and the Wald test was used to evaluate their significance.
Adjusted multiple determination coefficients (R2y.123) were also calculated to observe their
grouped explanatory power, and their significance was assessed by means of analysis of vari-
ance [101]. Partial correlation coefficients (Ry3.12) −to indicate the correlation between two
variables when the effect of the other variables included in the equation are removed− and
semi-partial correlation coefficients (Ry(3.12)) −the square of which shows the increase in the
coefficient of determination after including a specific variable in a model, partialising the influ-
ence of the other included variables− were also calculated. The basic assumptions of the regres-
sion models were evaluated by using the K-S test over the conditional distribution of the
residuals to ensure they were normally distributed, by the Durbin-Watson test to rule out pos-
sible autocorrelations in the error terms (adequate with a roughly value = 2.00), and by the tol-
erance values (1- the squared multiple correlation of a given regressor with the remaining), to
discard co-linearity problems [101].
Student’s t-test for independent measurements were used to contrast possible differences in
the SOCQ dimensions by sex, and the one-way ANOVA in the case of age (groups: ‘18–30
years’, ‘31–45 years’, ‘46–65 years’ and ‘>65 years’). The basic assumptions of both contrasts
(independence, normality and heterocedasticity) were revised. All the tests used were bilateral
(?<0.05). Packages SPSS v19, FACTOR v10, and AMOS v20 were used to conduct the statisti-
cal analysis.
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Results
Socio-demographic characteristics of participants
A total of 1,075 participants completed the study. All of them were Spanish (with diverse
regional backgrounds), 66.8% females and 33.2% males, between the ages of 18–95 years
(Mean = 49.79; SD = 21.47), 52.3% of them with partner or married and 25.6% singles, 87.8%
living in an urban context, 58% with university studies, 49.7% employed, and 28.1% retired.
The main socio-demographic characteristics of all the participants are shown in Table 1.
Exploratory Factor Analysis (EFA)
Table 2 shows the features of the 16 general SOCQ items finally selected according to the
method previously described based on the Classical Theory of Tests (n1 = 538) [Mar-
dia’s = 37.66 (p<0.001); KMO = 0.80; Bartlett’s = 2,927.40 (p<0.001)]. Parallel analysis
Table 1. Characteristics of the study participants (n = 1,075).
Sex, females (%) 718 (66.8)
Age, Md (SD) 49.79 (21.47)
Stable relationship (%)







partner and children 255 (23.8)







no studies 157 (14.6)
primary 151 (14.0)








?Minimum wage (MW) 256 (23.8)
1–2 MW 389 (36.2)
2–4 MW 332 (30.9)
?4 MW 98 (9.1)
Social satisfaction (VAS 0–100), Md (SD) 72.52 (21.35)
Md = Mean; SD = Standard Deviation; Number and percentage (%). MW = 650?
https://doi.org/10.1371/journal.pone.0189568.t001
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identified three factors, explaining 69.8% of the variance. F1 presented topics associated with
‘friends’, F2 with ‘family’, and F3 with ‘acquaintances’. The Schmid-Leiman second order factor
solution presented the values of F1 = 0.55, F2 = 0.67 and F3 = 0.54. The model presented appro-
priate fit (GFI = 0.99; RMSR = 0.04). Table 2 also shows the characteristics of the SOCQ at
work/studies items (n = 328) [Mardia’s = 9.24 (p<0.001); KMO = 0.82; Bartlett’s = 350.70
(p<0.001)]. Parallel analysis identified one factor, explaining 69.9% of the variance. F1 pre-
sented topics related to ‘mates at work/studies’. The model presented appropriate fit (GFI =
1.00; RMSR = 0.03).
Confirmatory Factor Analysis (CFA)
The characteristics of the general SOCQmatrix (n2 = 537), were: Mardia’s = 33.28 (p<0.001);
KMO = 0.84; Bartlett’s = 3,140.90 (p<0.001). Fig 1 shows the general SOCQ structure using
CFA from an analytical and standardized point of view. The three first order factors turned
out to be highly influenced by a general second order factor (G), with loadings over F1 = 0.51,
F2 = 0.94, and F3 = 0.53, and explaining 73.7% of the variance. The item loadings with regard
to their respective latent factor were high (from 0.52 to 0.82). The general SOCQ structure pre-
sented adequate fit indices with no using correlations between the error terms (GFI = 0.99;
RSMR = 0.05; AGFI = 0.98; NFI = 0.98; RFI = 0.97). The characteristics of the SOCQ at work
or studies matrix (n = 328) were: Mardia’s = 11.29 (p<0.001); KMO = 0.82; Bartlett’s = 1,003.78
Table 2. Psychometric features of the SOCQ by using Exploratory Factor Analysis?.
General SOCQ Mn SD a1 a2 a3 h2 w1 w2 w3
Friends
5. I speak and relate with my friends 3.44 1.48 2.06 -0.14 0.21 0.81 0.89 -0.06 0.09
6. I have friends to tell and share problems 3.45 1.65 2.24 -0.17 0.13 0.83 0.92 -0.07 0.06
7. I consider important to maintain relationships with friends 4.14 1.39 2.09 -0.03 0.02 0.81 0.90 -0.01 0.01
8. I have fun and laugh with my friends 3.59 1.41 1.46 0.16 -0.20 0.68 0.82 0.09 -0.11
Family
1. I speak and relate with my family 4.39 0.97 -1.37 2.12 0.04 0.81 -0.16 0.94 0.02
2. My family is important for me 4.74 0.76 -0.30 2.24 0.23 0.83 -0.12 0.91 0.10
3. The family members care about me 4.49 1.00 -0.06 1.35 -0.01 0.64 -0.04 0.81 -0.01
4. I have fun and laugh with my family 3.65 1.20 0.35 0.73 -0.16 0.43 0.26 0.55 -0.12
Acquaintances
9. I speak and relate comfortably with acquaintances 3.61 1.19 0.08 0.16 0.84 0.47 0.06 0.12 0.61
10. It costs me make conversation with people I do not know (r) 3.19 1.33 -0.02 -0.10 0.75 0.34 -0.01 -0.08 0.61
11. It is easy for me to win support from acquaintances 2.29 1.48 0.08 -0.10 0.66 0.24 0.08 -0.09 0.52
12. Relations with my acquaintances are forced (r) 3.53 1.05 -0.03 0.06 0.82 0.42 -0.02 0.05 0.63
% of variance (real-data) 38.70 18.80 13.90
% of variance (95% percentile of random) 22.10 16.90 13.10
Sociotype at work/studies Mn SD a1 h2 w1
13. I speak and relate satisfactorily with my peers 3.87 1.17 1.25 0.61 0.78
14. I have personal trust in my peers 3.34 1.31 1.32 0.64 0.80
15. When talking with peers they take me into account 3.48 1.27 1.31 0.63 0.79
16. I feel valued by my peers 3.45 1.20 1.04 0.52 0.72
% of variance (real-data) 82.5
% of variance (95% percentile of random) 66.9
*SOCQ exploratory measurement model from sub-sample 1 (general sociotype n1 = 538; sociotype at work/studies n = 328). Mn = mean. SD = standard
deviation. w1, w2 & w3 = weights on the first-order factors. h2 = communality. a1, a2 & a3 = IRT discrimination. r = reverse score.
https://doi.org/10.1371/journal.pone.0189568.t002
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(p<0.001). Fig 1 also shows the SOCQ at work/studies structure by using CFA. The only one
factor explained 71.7% of the variance, with loadings from 0.73 to 0.83. The SOCQ at work/
studies structure presented adequate fit with no using correlations between the error terms
(GFI = 0.99; RSMR = 0.02; AGFI = 0.99; NFI = 0.99; RFI = 0.99).
Reliability models of the SOCQ
Table 3 shows the reliability models tested for the SOCQ. All the scales and sub-scales fitted
better with the congeneric model, being the estimates obtained of R = 0.81 for the ‘general
SOCQ’, R = 0.81 for ‘family’, R = 0.90 for ‘friends’, R = 0.71 for ‘acquaintances’, R = 0.87 for
‘work/studies’. The average of item-rest values for the ‘general SOCQ’ was 0.52, being of 0.64
for the ‘family’ sub-scale, of 0.77 for the ‘friends’ sub-scale, of 0.45 for the ‘acquaintances’ sub-
scale, and of 0.72 for the ‘work/studies’ sub-scale.
Explanatory power of the SOCQ regarding loneliness and psychological
distress
The SOCQ factors showed important associations with the other constructs (Table 4).
The explanatory power of the regression models was very high (Table 5). ‘Loneliness’ was
explained (R2 = 0.62; p<0.001) by ‘family’ (Beta = -0.24; p<0.001), ‘friends’ (Beta = -0.29;
p<0.001), ‘acquaintances’ (Beta = -0.18; p<0.001), ‘extraversion’ (Beta = -0.17; p<0.001),
Fig 1. Analytical perspective of the SOCQ by using confirmatory factor analysis.
https://doi.org/10.1371/journal.pone.0189568.g001
Table 3. Fix indices for the reliability models of the SOCQ.
Scales/Factors R CMIN NPAR GFI AGFI RSMR NFI RFI
General SOCQ 108.89 27 0.99 0.98 0.05 0.98 0.97
Congeneric 0.81 2,081.98 24 0.93 0.91 0.15 0.88 0.85
Tau-equivalent 0.80 7,771.96 13 0.75 0.71 0.19 0.54 0.53
Parallel 0.80 9,422.95 2 0.70 0.69 0.18 0.44 0.52
Family
Congeneric 0.81 0.55 8 0.99 0.99 0.01 0.99 0.99
Tau-equivalent 0.81 23.91 5 0.99 0.99 0.05 0.99 0.99
Parallel 0.81 168.77 2 0.95 0.94 0.06 0.90 0.92
Friends
Congeneric 0.90 11.16 8 0.99 0.99 0.02 0.99 0.99
Tau-equivalent 0.90 268.36 5 0.99 0.97 0.08 0.98 0.97
Parallel 0.90 482.94 2 0.97 0.97 0.04 0.96 0.97
Acquaintances
Congeneric 0.71 7.19 8 0.99 0.99 0.02 0.99 0.98
Tau-equivalent 0.70 52.71 5 0.99 0.98 0.05 0.95 0.95
Parallel 0.70 362.65 2 0.94 0.93 0.08 0.68 0.76
Sociotype at work/studies 4.12 8 0.99 0.99 0.02 0.99 0.99
Congeneric 0.87 5.36 8 0.99 0.99 0.02 0.99 0.99
Tau-equivalent 0.87 18.38 5 0.99 0.99 0.03 0.99 0.99
Parallel 0.87 30.27 2 0.99 0.99 0.04 0.99 0.99
R = Reliability; CMIN = mı´nimum value of the discrepancy; NPAR = number of parameters being estimated; GFI = Goodness of Fit Index; RSMR = Root
Mean Square of the Standardized Residuals; AGFI = Adjusted Goodness of Fit Index; NFI = Normed Fit Index; RFI = Relative Fit Index.
https://doi.org/10.1371/journal.pone.0189568.t003
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‘neuroticism’ (Beta = 0.29; p<0.001) and ‘psychoticism’ (Beta = 0.05; p = 0.040). ‘Psychological
distress’ was explained (R2 = 0.42; p<0.001) by ‘family’ (Beta = -0.08; p = 0.005), ‘friends’
(Beta = -0.09; p = 0.009), ‘acquaintances’ (Beta = -0.08; p = 0.010), ‘work/studies’ (Beta = -0.15;
p<0.001), ‘extraversion’ (Beta = -0.10; p = 0.005), ‘neuroticism’ (Beta = 0.45; p<0.001). It was
possible to accept the basic assumptions needed to go ahead with the regression, with tolerance
values from 0.55 to 0.85.
Differences in SOCQ according to sex and age
As we can see (Table 6), males presented higher scores in ‘work/studies’ than females [(Mn =
10.28; SD = 6.90) vs. (Mn = 8.99; SD = 7.35); p = 0.005]; while females did it in ‘family’ [(Mn =
17.01; SD = 3.18) vs. (Mn = 17.46; SD = 3.10); p = 0.027]. In terms of age, the SOCQ-general,
‘friends’ and ‘work/studies’ showed a decreasing trend (p<0.001), ‘acquaintances’ showed an
increasing trend (p<0.001), and ‘family’ did not show differences among age groups (p =
0.333). ‘Social satisfaction’, measured by the VAS, did not show significant changes either by
sex (p = 0.217) or by age (p = 0.262). The general assumptions of independent groups to
develop the analyses were fulfilled.
Discussion
This is the first study, to the best of our knowledge, that has tried to reach both a theoretical
and an operational approach to the sociotype construct, as portraying and delimiting the fun-
damental structure of social relationships of a person [11–13]. The relative constancy of a com-
pound of relational layers and their associated dynamics of actualization would accompany
Table 4. Relationships of the SOCQ dimensions with the other constructs.
Mn SD 1 2 3 4 5 6 7 8 9 10
1. General SOCQ (0–60) 44.82 8.27
2. Work/studies (0–20) 13.87 3.93 0.50*
3. Family (0–20) 17.28 3.16 0.65* 0.37*
4. Friends (0–20) 14.98 4.94 0.82* 0.46* 0.33*
5. Acquaintances (0–20) 12.55 3.39 0.64* 0.31* 0.19* 0.26*
6. Loneliness (20–80) 34.74 10.68 -0.71* -0.48* -0.49* -0.56* -0.46*
7. Psychological distress (0–36) 12.14 6.05 -0.42* -0.29* -0.26* -0.34* -0.29* 0.52*
8. Extraversion (0–19) 11.91 4.50 0.62* 0.29* 0.23* 0.57* 0.44* -0.54* -0.38*
9. Neuroticism (0–23) 9.91 5.54 -0.33* -0.25* -0.23* -0.23* -0.26* 0.51* 0.57* -0.30*
10. Psychoticism (0–23) 4.41 3.04 -0.25* -0.22* -0.30* -0.16* -0.10* 0.26* 0.17* -0.09‡ 0.21*
11. Lie (0–18) 10.60 4.10 -0.05 -0.03 0.03 -0.24* 0.19* -0.02 0.05 -0.21* -0.01 -0.06
Mn: mean; SD: standard deviation. The rest of values are Spearman’s correlations.
* p?0.001.
‡ p?0.01. Possible range in brackets
https://doi.org/10.1371/journal.pone.0189568.t004
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each individual along the advancement of his/her life cycle. Given the orientation herein fol-
lowed toward the use of this new indicator in areas of mental health and general well-being,
the other accompanying questionnaires are related to loneliness, psychological distress, and
personality dimensions; they have contributed to delimit and establish the horizon of this first
applied exploration.
We have found that the proposed psychometric indicator was valid in terms of structure
and reliable enough in terms of internal consistency. A general scale was established consisting
of the subscales family, friends, acquaintances, and another separate subscale was formed by
co-workers/study colleagues (the latter subscale to be applied when necessary), all of them
explaining a high percentage of variance. The rationale for separating the work subscale is
merely operational: around half of the study population is either retired (elderly), or unem-
ployed, or does not enter into the labor market. All the considered scales and subscales fitted
better with the congeneric model of reliability, suggesting that, while consistent, they seem to
be measured with different degrees of precision and different amounts of error. This would
mean that the SOCQ definition, in terms of items and components, seems extensive enough in
order to be referred to several interrelated facets (such us group membership, talking cliques,
caring and supporting, trusting, laughing, shared values, close relationships), which might be
Table 5. Regressionmodels for the SOCQwith regard to loneliness and psychological distress.
Loneliness Ry.123 R2y.123 F (df1 / df2) pa Se DW pb
0.78 0.62 176.21 (8 / 907) ?0.001 6.72 1.88 0.217
Ry3.12 Ry(3.12) B (95% CI) Se Beta pc
Intercept 65.40 (61.52–69.28) 1.98 ?0.001
family -0.33 -0.22 -0.83 (-0.99 –-0.68) 0.08 -0.24 ?0.001
friends -0.34 -0.22 -0.63 (-0.75 –-0.52) 0.06 -0.29 ?0.001
acquaintances -0.22 -0.14 -0.54 (-0.69 –-0.38) 0.08 -0.18 ?0.001
work/studies 0.03 0.02 0.04 (-0.04–0.12) 0.04 0.03 0.328
Extraversion -0.20 -0.13 -0.41 (-0.54 –-0.28) 0.07 -0.17 ?0.001
Neuroticism 0.39 0.27 0.56 (0.48–0.65) 0.04 0.29 ?0.001
Psychoticism 0.07 0.04 0.16 (0.01–0.32) 0.08 0.05 0.040
Lie -0.09 -0.06 -0.17 (-0.30 –-0.05) 0.07 -0.07 0.008
Psychological distress Ry.123 R2y.123 F (df1 / df2) pa Se DW pb
0.64 0.42 80.16 (8 / 907) ?0.001 4.67 1.95 0.137
Ry3.12 Ry(3.12) B (95% CI) Se Beta pc
Intercept 17.00 (14.30–10.69) 1.37 ?0.001
family -0.09 -0.07 -0.15 (-0.26 –-0.05) 0.06 -0.08 0.005
friends -0.09 -0.07 -0.11 (-0.19 –-0.03) 0.04 -0.09 0.009
acquaintances -0.09 -0.07 -0.14 (-0.24 –-0.03) 0.05 -0.08 0.010
work/studies -0.15 -0.12 -0.13 (-0.18 –-0.07) 0.03 -0.15 ?0.001
Extraversion -0.09 -0.07 -0.13 (-0.22 –-0.04) 0.05 -0.10 0.005
Neuroticism 0.48 0.41 0.50 (0.44–0.56) 0.03 0.45 ?0.001
Psychoticism -0.02 -0.02 -0.03 (-0.14–0.08) 0.06 -0.02 0.552
Lie -0.05 -0.04 -0.07 (-0.16–0.02) 0.05 -0.05 0.136
Ry.123 = multiple correlation coefficient. R2y.123 = coefficient of multiple determination.
pa = p value for variance analysis associated with the regression. Se = standard error. DW = Dubin-Watson value.
pb = p value for K-S test for normality contrast on residuals. Ry3.12 = partial correlation coefficient. Ry(3.12) = semi-partial correlation coefficient.
B = regression slope. CI = confidence interval. Beta = standardised slope.
pc = p value of Wald test result.
https://doi.org/10.1371/journal.pone.0189568.t005
The "sociotype" construct
PLOSONE | https://doi.org/10.1371/journal.pone.0189568 December 14, 2017 15 / 24
73
studied in isolation in future works. This seems to be in agreement with the plurality of factors
involved in other approaches, such as loneliness [79], emotional and social loneliness [68], per-
ceived social support [67], and “social capital” [48, 54], providing a complementary psychoso-
cial background to the latter notion.
The convergence of SOCQ with other constructs included in the study such as loneliness,
psychological distress, and personality was satisfactorily high, demonstrating its validity and
relevance by means of a number of significant correlations. Inverse relationships statistically
significant were found between loneliness and the overall SOCQ, as well as with all the socio-
type subscales. The same happened in the relationships between psychological distress and the
SOCQ scale and subscales. It would reinforce the idea of a strong social network associated
with less psychological distress (anxiety, depression) and reduced feelings of loneliness, as well
as the idea of social/personal support perceived as a moderator between the sociotype and
health variables [6, 7, 45, 57]. Interestingly, in the correlation between the SOCQ and personal-
ity dimensions, extraversion acquired a positive valence, while neuroticism and psychoticism
were negatively correlated. The lie dimension correlated negatively with friends, and positively
with acquaintances, which is reasonable in psychological terms and also seems to agree with
“the logic of deceit and self-deception in human life” [102]. In general, the higher the sociotype
scores, the better prospects regarding loneliness and psychological distress. Indeed the correla-
tion values found were surprisingly elevated. But the interpretation of these correlations is far
from direct, as always happens when causation is tentatively inferred from correlation. So, in
order to facilitate further exploration from other points of view we have included the whole
data gathered.
When using multivariate models that included personality traits, we observed that the dif-
ferent SOCQ components were differently connected to loneliness and psychological distress,
but significant relationships were maintained as a whole and a large amount of variance was
explained for both constructs. The regression model of loneliness was showing an important
impairment of social networking in terms of family, friends, and acquaintances, as well as sig-
nificant associations with personality traits such us extraversion, neuroticism, psychoticism
and lie (negatively correlated in extraversion and lie, and positively in neuroticism and











































































































a t-contrast for independent groups.
b one-way analysis of variance (ANOVA).
https://doi.org/10.1371/journal.pone.0189568.t006
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psychoticism). It may be interesting that lie’s higher scores correlate with lower scores in lone-
liness: the adaptive value of lies in social intercourse is well established, although complex tra-
deoffs between individual reputations and group subcultures are inevitably involved [43, 102].
Similarly, although less strongly, psychological distress was explained by impaired social net-
working in terms of family, friends, acquaintances, and also co-workers or study colleagues,
involving the personal traits of extraversion and neuroticism—the first one negatively corre-
lated, and the second positively.
It is also worth noting that a positive sociotype at work/study does not seem to influence on
negative feelings of loneliness, for the deterioration of the other sociotype dimensions (family,
friends, and acquaintances) acquires greater relevance in this case [47, 49, 103]. Conversely,
deterioration of sociotype at work/study seems to greatly contribute to psychological distress,
even gaining more relevance than the other sociotype dimensions [13, 60, 104]. A working
hypothesis might be that strengthening overall sociotype dimensions (family, friends, acquain-
tances) would play a protective role against feelings of isolation, perhaps by perceived social
support [103, 105]; while specifically strengthening the sociotype dimension at work/studies
could be useful to prevent the psychological distress associated with chronic job stress. There-
fore, improving the sociotype in the workplace through group dynamics [4] could be an effec-
tive strategy contributing to prevent, for instance, burnout syndrome [104]. As stated, other
interpretations would be feasible, and the data of the study are freely available to tentatively
support them (S1 Table).
Regarding the relationship between perceived social support [67] and sociotype, in spite of
their superficial similarity, there is an important difference between them. The former has an
implicit sense of dependence, of vulnerability, of counting with alien support for covering per-
sonal needs; while the sociotype refers to unmediated relationships, to spontaneous talking, to
a sense of empowerment while the subject carries her/his relationships autonomously. Pre-
sumably, the degree of relationship between both constructs will strongly depend on the level
of autonomy of the subject, e.g., in the age ranks of the elderly, both constructs will show more
differences for relatively "young" elderly, while for the oldest segments (or “fourth age”) there
will be more similarity. In any case, that interrelationship would imply a dedicated fieldwork
(premature in the present developmental stage of the sociotype indicator).
In gender analysis, males showed a stronger social network in terms of coworkers or study
colleagues, while in females the most important networking was in terms of family. This result
is far from unexpected, given the deep cultural and social factors involved as well as the distinct
relational strategies and reproductive interests [13, 44, 45]. In terms of age, we found significant
differences among youth, midlife, maturity, and elderly life stages concerning the overall socio-
type, as well as the subscales of friends, acquaintances, and work/study colleagues. It is interest-
ing that the acquaintances subscale reaches the highest scores in the last stage (elderly) and the
lowest in the first stage (youth); while for the general sociotype and the other subscales the high-
est scores appear in the first stage and the lowest scores appear in the last stage. It can be argued
that for the elderly, friends and family gradually disappear from the relational scene, and their
social interrelationship becomes progressively restricted to the casual and weak [51, 52, 106,
107]. However, alternative explanations would be available, for example it could be that the
scale is optimally designed to capture the kinds of friends/family interactions that younger
adults have more frequently. All we can say from the data is that mean ratings on the SOCQ are
lower among older compared to younger adults for friends/family and higher among older
compared to younger adults for acquaintances. Notwithstanding that, the family subscale did
not show significant changes along the different stages of life, possibly due to the generational
replacement occurring within the family network set. Future studies on the respective structures
and conversation times involved will delimit the extent and interrelationships of these age-
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related phenomena. The perceived social self-satisfaction showed no differences according to
sex or ages either.
As for limitations of the present empirical study, the main one was that it was reduced to
just one country and to subjects sharing a relatively homogeneous culture—but it is hardly
inevitable in a first exploration, and further multicultural studies are envisionned. Also, the
intentionality of the sample, which nevertheless yielded strata balanced between all age groups
(a variable of considerable importance in initially shaping the sociotype construct), and finally
resulting in a considerable sample size above one thousand participants. Obviously, there is
also the need of further separate studies by using adequate designs to test the essential socio-
type determinants—mainly age, gender, personality, social environment, culture. As a first
step in that direction, a quantitative study of the relational structures and estimated conversa-
tion times will be undertaken by the authors based on the other quantitative data gathered in
this fieldwork (work in progress). Nevertheless, in the statistical analysis of the present study,
all the procedures respected the true nature of the variables and complied with other metric
assumptions necessary to carry out the various analyses.
The central message of this study should be understood within the genotype-phenotype-
sociotype cord discussed at the Introduction [6, 7, 10–13]. The potential for social connection
is in our genes, and it is in the development of this social potential where the integral mental
and physical health of our bodies is ensconced. The problem to properly situate such a global
construct within the very center of our social nature is that too many other factors and influ-
ences are crisscrossing thereby. Those confunding factors represent conceptual difficulties to
disentangle, but at the same time they constitute the most important directions for future
sociotype advancement.
Among those future directions, there is firstly the nature of the interpersonal bond and the
different classes of social bonds [108, 109], which includes the bonding cognitive dynamics,
the specific memory investment, and the asymmetric equivalences among bonds [4]; secondly,
the centrality of conversation in the making and breaking of human bonds [25, 103]; thirdly,
the inevitable gender differences in both social bonding and relational/reproductive interests
[44]; and fourthly, the phenotype-sociotype tight interrelationship during the life course of
each individual as well as the potential epigenetic consequences of individual failures in social
environments [7]. Other directions closer to our times would be: the role of new communica-
tion technologies in revolutionizing the sociotype mix of individuals [59, 60, 110]; the tradi-
tional social and cultural schemes for work-leisure distribution and their present disruption
[48, 54]; the importance of social networks in health and disease, and their potential role in the
sustainability of the health care system [14]; the contemporary epidemics of loneliness and
depression, particularly among the elderly, and the difficulties of the resocialization interven-
tions [107]; and so on and so forth.
All those intractable problems and complicate circumstances of social life that surround the
sociotype participate in its fluid conformation. In the extent to which the proposed pshycho-
metric indicator could be properly delimited and diversified throughout future studies (to
insist: the present study is but a first pilot step), an increasing number of applied topics might
benefit from this new way of thinking.
Conclusions
Operationally, the new indicator resulting from the present fieldwork seems to be valid and
reliable, as well as closely associated with well validated metrics of loneliness and psychological
distress. Reflecting the whole sociotype construct, the new psychometric indicator noticeably
varies throughout the life course and circumstances of individuals, based on their gender and
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age, and adjusting to the different personal conditions of social networking. We think that the
information already provided by this first operational definition around the sociotype con-
struct, in spite of its preliminary nature, could be useful to guide the development and evalua-
tion of programs aimed at improving and strengthening deteriorating social networks in
people at risk, given their demographic characteristics (no family, no job, domestic violence,
orphans, migrants, etc.) or depending on age (the vulnerability of children or young people,
and especially the elderly).
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LETTER TO THE EDITOR
The sociotype in dermatology
Editor
Skin diseases can be the cause of a significant psychosocial burden
for those who suffer them. A number of studies have considered
issues such as a lower quality of life, increased anxiety, depression,
suicidal ideation and other psychological disorders.1–3 However,
adequate means for evaluating social interaction difficulties,
diminished social networks and the impoverished conversational
exchanges that affect the well-being and mental health of the indi-
vidual have not been sufficiently developed.
A number of recent studies have addressed the psychological
consequences of skin diseases, both in a general sense and with
regard to different conditions.4–7 Results have indicated that inade-
quate treatment and the failure of preventative strategies are often
the result of a poor evaluation of the psychosocial factors that may
aggravate symptoms and prolong the recovery process.8
The sociotype construct – and its accompanying question-
naire – aims to analyse the social interactions (bonding struc-
tures and communication relationships) that are adaptively
demanded by the ‘social brain’ of the individual.9
The aim of this pilot study was to determine whether the psy-
chosocial burden caused by skin diseases could be detected by a
Sociotype Questionnaire (SOCQ); 170 consecutive patients seen
at the dermatological outpatient clinic, at Alca~niz Hospital in
Spain, were invited to participate in the study. Eleven refused
participation due to lack of time to complete the questionnaires,
leaving a study sample of 159. The dermatologist examined all
the participants and registered the diagnosis and the severity of
their skin condition. Patients were invited to complete some
sociodemographic questions, the sociotype test and other com-
plementary tests on loneliness, general health and personality.
The SOCQ has 16 items that evaluate the quality of relation-
ships through the dimensions of ‘Family’, ‘Friends’, ‘Acquain-
tances’ and ‘Study/Work Colleagues’ (four questions for each
dimension). It uses a Likert-type scale with six response options
from 0 (never) to 5 (always). The SOCQ is pending publication.
Table 1 shows the sociodemographic data of our sample, and
Table 2 offers the results of the factorial analysis of the 16 ques-
tions of the SOCQ. All the items in the four dimension (Family,
Friends, Acquaintances and Work/Study colleagues) obtained
positive weights with the exception of question number 3 in the
Acquaintances dimension. The questionnaire is internally robust
(Cronbach’s alpha = 0.83). The diagnostic severity of dermato-
logical diseases seems to have an important effect on the social
lives of those that suffer them. Our results suggest that diagnostic
Table 1 Sociodemographic data
Sex, women (%) 103 (64.8)
Age, mean (SD) 38.09 (16.6)
Skin disease (%)
Plaque psoriasis 47 (29.6)
Acne 19 (11.9)
Alopecia 10 (6.3)
Hand eczema 7 (4.4)
Neurodermatitis 18 (11.3)












Living alone 14 (8.8)
With a partner 40 (25.2)
With partner and sons 46 (28.9)
With family members 53 (33.3)
With friends 4 (2.5)
Other 2 (1.3)
Education (%)
No school certificate but able to
read and write
9 (5.7)
Basic education 45 (28.3)






Unemployed receiving benefits 2 (1.3)
Unemployed not receiving benefits 14 (8.8)
Employed 70 (44.0)




Minimum wage (MW) 56 (38.9)
1–2 MW 69 (43.4)
2–4 MW 16 (11.1)
>4 MW 3 (2.1)
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severity is related to the loss of social bonds, as evidenced by the
reduced social networks of patients with a severe skin disease.
The SOCQ and the complementary quantitative questions
provide evidence on the psychosocial burden that dermatologi-
cal patients suffer. More specifically, the dimensions of the
sociotype, Family, Friends, Acquaintances and Work/Study Col-
leagues, may provide valuable indications as to the social inter-
ventions that will be most beneficial for the patients.
Project PI12/01480 (Instituto de Salud Carlos III) and FEDER:
“Una manera de hacer Europa”.
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Table 2 Factorial analysis of Sociotype Questionnaire
General Sociotype Questionnaire (SOCQ) Mean SD h2 w1 w2 w3
Family
1. I speak and relate to my family 4.49 0.91 0.54 0.07 0.72 0.03
2. My family is important to me 4.85 0.49 0.32 0.01 0.59 0.07
3. My family members care about me 4.67 0.76 0.47 0.11 0.71 0.04
4. I have fun and laugh with my family 4.13 1.02 0.35 0.01 0.57 0.02
Friends
5. I speak and relate to my friends 4.03 1.12 0.58 0.72 0.1 0.01
6. I have friends to talk to and share problems 4.01 1.28 0.49 0.75 0.06 0.07
7. I feel it is important to maintain relationships with friends 4.54 0.93 0.41 0.68 0.09 0.01
8. I have fun and laugh with my friends 4.25 0.9 0.4 0.57 0.04 0.08
Acquaintances
9. I speak to, and comfortably relate to, my acquaintances 3.88 1.07 0.29 0.16 0.2 0.33
10. It is hard for me make conversation with people that I do not know 3.25 1.32 0.39 0.07 0.01 0.65
11. It is easy for me to gain the support of acquaintances 2.64 1.49 0.06 0.17 0.12 0.58
12. Relationships with my acquaintances are difficult 3.8 1.05 0.66 0.02 0.08 0.83
Work/Study Colleagues
13. I speak to, and satisfactorily relate to, my peers 4.1 1.17 0.55 0.74
14. I trust my peers 3.58 1.23 0.67 0.82
15. In conversations, my peers listen to my opinions 3.68 1.19 0.49 0.70
16. I am valued by my peers 3.72 1.18 0.52 0.72
Scoring: 0 (never) to 5 (always) for all items except numbers 10 and 12 that had a ‘reverse’ score: 5 (never) to 0 (always). The general SOCQ covers all items
and is made up of four subscales: ‘Family’ (items 1–4), ‘Friends’ (5–8), ‘Acquaintances’ (items 9–12) and ‘Work/Study Colleagues’ (items 13–16).
Figures in bold indicate significant values
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Hola, buenas tardes. 
Antes de nada quería darte las gracias por el interés que has mostrado a la 
hora de participar en este estudio y por dedicar parte de tu tiempo a charlar 
sobre algunos temas. Mi nombre es Raquel y, como sabes, estamos aquí 
porque estamos llevando a cabo una investigación sobre temas relativos a 
las relaciones entre las personas.  
Creemos que tu opinión es muy importante y, por eso, me gustaría 
animarte a hablar libremente y a comentar todo lo que te parezca oportuno. 
Todas las opiniones son importantes y van a ser tenidas en cuenta. Se trata 
de que vayamos hablando de las cosas que vayan surgiendo.  
Como todo lo que comentemos va a ser importante y no es posible tomar 
nota de todo, si no tienes inconveniente, vamos a grabar la conversación 
para que luego podamos escucharla con más tranquilidad.  
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En cualquier caso, te garantizo que todo va a ser tratado de forma anónima 
y confidencial, de tal modo que no es necesario que digas tu nombre ni 
ningún otro dato que pueda identificarte. Estas conversaciones suelen durar 
aproximadamente una hora, pero también dependerá un poco de las cosas 
que vayamos hablando. 
¿Tienes alguna pregunta o duda al respecto? 
1. Me gustaría empezar a hablar, por ejemplo, sobre lo que piensas 
respecto a la utilización de las Nuevas Tecnologías como forma de 
mantener relaciones sociales. 
Explorar: 
Interacción cara a cara vs. NT 
Posibilidades expresivas 




2. ¿Cómo mantienes tus relaciones sociales? 
Explorar: 
Canales de comunicación   
Aspectos positivos   
Dificultades asociadas  
Dedicación a través del habla o de 
otras actividades 
Niveles de satisfacción  
3. ¿Con qué personas sueles relacionarte de forma habitual? 
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Explorar: 
Tipos de relación   
Cantidad de personas   
Calidad de las interacciones   
4. ¿Cómo son tus relaciones personales? 
Explorar: 
Qué esperas de ellas  
Niveles de satisfacción   
Sentimientos ligados a las relaciones   
140
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Sentimientos ligados a los canales  
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INFORMACIÓN ÚTIL DE LAS PUBLICACIONES 
QUE SE RECOGEN EN LA TESIS 
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?????????????? ???????????? ??? ?????? ??????????? ????????????
???????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????
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